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= (54) Title: FLUORINATED UNSATURATED COMPOUNDS, FLUOROPOLYMERS, AND CURABLE COMPOSITIONS CON- 
TAIN1NO BOTH 

U Rf-f-(O) c (0=0 b (CX 4 X 5 -HCX 3 =CX'X 2 ]' d (M) 



^ — £CX 6 2 CF 2 CF 2 Ot— . 0) 
< 

(57) Abstract: The invention provides fluorinated unsaturated compounds which can realize high-hardness films by photopolymer- 

ization (photocuring); photopolymerizable compositions containing the same; antireflection coatings which are improved in ami- 
5? reflection effect, mar resistance, and wear resistance while keeping the stainproofing performance; and antireflection articles covered 

with such coatings, the fluorinated unsaturated compounds being represented by the general formula (M): wherein X 1 and X 2 may 
fs| be the same or different and are each H or F; X 3 is H, F, CH 3 , or CF 3 ; X 4 and X s may be the same or different and are each H, F, 
O or CF 3 ; a, b, and c may be the same or different and are each 0 or 1 : d is an integer of 1 to 4: and Rf is a fluorinated alkyl group 

having 1 8 to 200 carbon atoms and ether linkages, which is characterized by containing six or more repeating units represented by 
O tne general formula (1): (wherein X 6 is F or H). 
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(57) 

R f-t-(O) c (0=0 b (CX 4 X 5 -HCX 3 =CX'X 2 ] d (M) 

(3£*, x'&^zfxHtmvfr^tztzmteK)* h^^^f : x 3 \$h. f. 

CH 3 ^cliCF 3 ; X 4 $>£.ZfX 5 i$mVfrl£tc\ZmW0* H, F, £fc 
liCF 3 ; a, b, RZ>' c &m Cfr&fcitmtz K> 0 £7cte 1 ; d 1 ~ 4 
<Dg& ; R f \3.m.m$t 1 8-2 0 0 £>X-^jN&&£^tr^:7 y*7)V*r 
)Vm X$>-dX, Rfl4>l:^ (1) : 

— 6CX 6 2 CF 2 CF 2 0}— (1) 
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&MI&TZ>JJ& (tctz.lt. #i¥6-l 1 5 0 2 3^^<H) , 

7^ U;^¥*#*3te«Yb-r-5^j* - 1 2 6 5 5 2§, 

#i¥7-l 8 8 5 8 8§, #H¥8-4 8 9 3 5-^#£^&<>:) , 

m^m2 52718 6^mmm. &ft$&2 54390 3^mmm) 

^7Kt££##x#£fc^£LT«, JifB#d^©:7;!/;f u7;^^ 
^ U 1/— h (Polymer 42 (2001) 2299-2305> ^H§¥ 1 0- 2 8 7 7 1 9^ 

X?£3o 

F- (CF 2 CF 2 CF 2 0) n -©/\°— 7MD#iJl- 5r;Hg 
^-r^^^Mtl'&t/ (WO 9 7/0 7 1 5 5) (^tta#^#6nx 

*> , it jjgm^fcr ^ (Dmmm ^ t , 7 ^ »j t<D?tm. 
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ii^swtu ^o)frtb<D^y vm^mait^m, -en^r 
^rnMfe— m^. (M) : 
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R f-h(O) c (0=C) b (GX 4 X 5 -HCX 3 = CX l X 2 ] d (M) 

X^cfctfX^I^Da^fcfaSfctK H^fcteF ; X 3 teH, F, 

«CF 3 ;a, b, RXfic 1 ; dtel~4 

<E>SiC ; R f 1 8 ~ 2 0 0 ©X-f;i'i^2:^7 y *7\H'3 t 

R f S+fcS; (1) : 

-(CX 6 2 CF 2 CF 2 0>- U) 

Sfc, JhfB©:£ (M) *S£ (M-l) : 
Rf-tO (0 = C) .-CX^CX^ 2 ] d (M-l) 

(5£4», x 1 . x 2 > x 3 > Rf, b, &.zSd\tt (M) tpgo 

_LfB<Z>5S; (M-l) JKoS: (M-2) : 
Rf-tO (0=0 -CX 3 = CH 2 ] d (M-2) 

X 3 Mt^Rf> dte5£ (M) iP^D) TftSeit^ff^b^ ( 
St*(DiSfflS§3 30 o 

_kf2©:£ (M-2) ^-Jt£5£ (M-3) : 
Rf-tO (0=0 -CF = CH 2 ] d (M-3) 

Rf, dtesS (M) tmO T?*«nt«^*bVi (ft^oteH 
fg4ift) „ 

±fB©5£ (M) > (M-l) , (M-2) 33<ktf (M-3) fc*l*-C, 

RfSo*«ca; (2) : 

F-eCF 2 CF 2 CF 2 0) „- (2) 
(5£4>, nli6~6 6®It) ^$n§/V7MD7J^H^t 
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£fc. _L12©3£ (M) , (M-l) , (M-2) *3«fctf (M-3) fc* 
V>T> R fl^ (3) : 

F4CF 2 CF 2 CF 2 0) „-CF 2 CF 2 CH 2 - (3) 

*^BJJ« (4) : 
-(M} — (A-}- (4) 

»mc&*T£^B3M£T&£. ) T^£tU #t^J|M&M£:0. 0 1—1 

o o ^e;i/%^^^#ftltjgA^ o -9 9. 9 9 ^e;p%^> ¥^M-&m^ 

5~iooo oco^y^mn-Bw (.m^.o)mm^7m) tp-rso 

£fc> ^HjOD^^^^fi^^^^T, mit^A^ (A) : 
Rf^O (0 = 0 -CX 6 = CH 2 

(5£*> X 6 teH, F> CH 3 ^CF 3 ^f,I«ni> ! b©,' Rf x »k 
^2 — 2 OODX-^^^^T^T^ctV^^^^T;^;^) 
^$n^>#*#:**CD^m&T*oT, ^WM^rO. 0 1-9 9^: 
;P%^<£Wfe«i5£A£l~9 9. 9 9^;i/%^-fr;i£aW£bV> (ff:£ 

£?c, ^fSTO (a) ft^0f^B^lli~^6lifB^O^<tfeia 
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(b) m&x.*)v*-mmt&M 
frtt&xm&imsiMi m&omwmi om) tits. 

(b) igtex*;M?-»Mi&S!U 

(c) mm 

;i4£-8-£W bTtvr & & w^-? -/ *7 jmp 1/ >*^rW-T £#ffi7 — ;p 
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(b) &&tt)v*-wmfcmm* 
(d) mm 

(b) J£ttx^;P^— UfflEftSBJftffll. 

(c) ®ft£!|:&<ktf 

(d) mm 

^5&53-f^>^fflif^ft (»t;&<D«Gfflf§ 1 651) CfeiT^. 
teHm 1 *I~lf§ 6 Iif3*£<£>4>& < £ 1 7 y *^ttSH&&*»**» ^ 

X-Tj^^tl/t^Tt)^V^7i/i7J^l/>S^ft5^tf7JV 
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mtt&'gm a - dv* p r z u v- b «fc o as^&sain*^ < t 

^l^molill 51-11 8^i03-T^>^ffla 

2 id o 

f£BJl ^rUSIt" £ 7c & <D m. & <D]&Wi 
*^^©^^^^lgfP^tl«— ^ (M) : 

Rf-f-(o) c (o=c) b (crx^cx^cx^ 2 ] d (m) 

CH,tfcttCFj ; X 4 ^«k^X 6 ^C^f fettSftO' H, F, 
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«CF 3 ; a> b, J&Ztc tePI Cfr&ltU&fc V 0 ttU 1 ; dtel~4 
<DW$k ; R f Um^%t 1 8 — 2 0 0 (DX.—f-JVB^^^y yMTJl'* 
)Vm T^ot, Rfg+KSfc (1) : 

— tCX 6 2 CF 2 CF 2 0>— (1) 
(5$<F, X 6 UF^Tc\tW T?^$ns«ftO3gb#fi[&0fiK±W-rsc: 

(M) ©^7y*^«S^fc^#»»f£b<fci:, ^ (M-l) : 
Rf-tO (0 = C) .-CX^CX'X 2 ] d (M-l) 

<^4»> x 1 , x 2 , x 3 , Rf, bRucdtts: (m) tmo 
— (m) ©^-^ y m^fmm^m^ zizmv < ^ (m- 2 ) 

Rf-fO (0=C) -CX 3 = CH 2 ] d (M-2) 
X^Rf, dteiS (M) tfflV) 
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mz, i£ (M-2) ^lySHft^OWtia (M-3) : 
Rf-fO (0=0 -CF = CH 2 ] d (M-3) 
(5£>K Rf, dtejfc (M) <h|flb) -VKkt£ftZ><a7ym^ma,ik&%]& 

5t (M) CD^7y«ft^tt^ (M-4) : 
R f — tO— CF = CF 2 ] d (M-4) 
Rf, dteoS (M) £|p|U) 

£<=>lC:i£ (M-5) : 
RHO-CF 2 CF = CH 2 ] d (M-5) 
(^cf, Rf, dte5£ (M) <h|5)b) 

>tt©^i-^iri^©jft b ^H#^J t ITU 

CH 3 
I 

-CH=CH 2 , -CF = CH 2> -C = CH 2 , — CF = CF 2 , 
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CF 3 
I 

-C = CH 2 , -CH=CHF> 

-C-OCH 2 CH=CH 2 , — CH 2 CH = CH 2 , 
II 

O 

-OCH 2 CH=CH 2 , — OCF 2 CF = CF 2 . 

— C-CH=CH 2 
II 

O 



& (M-i) <D^yym^mait^m\^^n^>x.^u>^(omm-m 



-OC-CF=CF 2 , 

II 

o 

CF 3 
I 

-OC-C=CF 2 , 
II 

O 

-OCH=CH 2 , -OCH=CF 2 , -OCF = CH 2 , 



5£ (M-2) 0*7y*^ttftft^*fc - &*tl*X5 i W>tt©K*-K 

CH 3 CF 3 

-OC-CH=CH„ -OC-C = CH 2 , -OC-C = CH 2 , 
II " II II 

o o o 
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mm-mm~mm&% 2mu±^?z>^7 v^t&yw^* 

o 
ii 

-ch-ch 2 occx=ch 2 (x:h, f, ch 3 ) , 

I 

OCCX=CH 2 
II 

o 

-CHCH 2 OCH 2 CH=CH 2 
I 

OCH 2 CH = CH 2 

O 
'I 

-CH-CH 2 OCCX=CH 2 (X : H, F, CH 3 ) 
I 

OCCX=CH 2 
II 

o 

^tie.©^T^, -o (c=o> cF=cH 2 <Dmm&^-?z>*><n-t> i 

— tCX 6 2 CF 2 CF 2 C0— (1 > 

x 6 «F*fe«H) T?^$n^>^^^^-^^^^^^ 

®3t 6 mSX-t&mi&frt bttt§ -t^t^ R** 18-200 
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s (i) o^yym^jx.-^)vmu6. 5~8ia> se^tei cns£* 

£6Ki5£ (D cD^^^^'Jx-^vm^ 

— 6CF 2 CF 2 CF 2 0}— 

R f SKm#Wfcte, 5£ (5) : 
R 1 -fCX 6 2 CF z CF 2 0^iHR 2 ^^— (5) 
(5£*, X 6 te5£ (1) R 1 tezRPPHiC^ /\ntf>m^rc.\ZT 

£ ^ b , £ K \Z R 1 * 5t7«; ifilT & 3 . 
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CF 3 
I 

-(CFa^C^^, -4CF 2 CF>- 1 h<CH 2 V^ 
-4CH 2 CF 2 >-^CH 2 ) Tr> 
CF 3 

-(CH^C- (m: 1-10, n: 0-5) , 

I 

CF 3 

CF 3 
I 

-{CF 2 CF 2 )i — ^CF 2 CF)jr^CH 2 ) r -, 
-<C F 2 C F 2 >r-<CH 2 C F ^CH^, 

CF 3 CF 3 

I I 

-(CF 2 )rC- ,-(CH 2 CF 2 MCF 2 CF) iir (CH 2 ) r , 

I 

CF 3 

(1 : 1-10, m: 1-10, n: 0—5) 
-(CFCF.OhtCF.O^CX^'^CF^CH^ 

I 1 o- 

X 9 x 9 
F 2 C F Oh^C F 2 C%C F^C F^CH 2 V 
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(X 9 , X 9 ' IZF&tcUCF 3 ; X 10 ' ttH^fcfciF ; o + pttl~30 ; 
qUO^TzUI ; r> steO^fctel) 

- (CF.) „-C-. -CF-C-, 

o X 9 o 

- (CF 2 ) m -C-OCH 2 CH 2 -, -CF-C-OCH 2 CH 2 -> 

II I II 

O X 9 O 

- (CF 2 ) m -C, -OCH 2 CF (OCF 2 CF) n - 

II I > 

O X 9 X 9 

(X 9 liFtfc(iCF 3 ; nteO£fctel~l 0 ; mfctl~l 0) 
^ Kitl~3O0t77i7JWS, ^itl~3 0©X-fM 

H-(CF 2 CF 2 h- 
Cl-(CF 2 CF 2 -h- 
CFjCFH- , 
CF 2 HCF 2 - , 
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CF 3 
I 

F-4CF 2 ^CH 2 -) 7r , F (CF^FM^, 

C F 3— fC H 2 C F 2 ) m (C H 2)75-. 

CF 3 
I 

F-(CF 2 CF 2 f- r (CF 2 CFh r (CH 2 f- n , 

F-(CF 2 CF 2 >- r -(CH 2 CF 2 H ;r -fCH 2 9- 5 , 

CF 3 
I 

F-(CF 2 hrC- , 
I 

CF 3 

CF 3 
I 

CF 3 -(CH 2 CF 2 >- i -fCF 2 CF>- 7;r -eCH 2 )- s , 
(1 : 1~1(K m: 1-10, n: 0~5) 

F-4CFCF 2 O)-^CF 2 O)^CX 10 '^CF> 7 <CH 2 ^- 

I I 

X 9 X 9 ' 

F-{CF 2 CFO)-^CF 2 (%CF 2 (CF) T (CH 2 ) r - 

I I - 

X 9 X 9 " 

(X 9 , X 9 ' «FtfettCF 3 ; X 10 ' teHSfcteF ;o + pttl~3 0; 
F-fCF 2 CF 2 CF 2 0) n - (2) 
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3fe<D <5* (5) fcfcVVTR 1 , X 6 ^WnfeF) T&O, 
3 RfS©«tt)l?tU^#l«;BS (3)-: 

F4CF 2 CF 2 CF 2 0) n -CF 2 CF 2 CH 2 - (3) 

F — (CF 2 CF 2 CF 2 0) n -CF = CF 2 . 
F- (CF 2 CF 2 CF 2 0) n -CF 2 CF = CH 2 , 
F- (CF 2 CF 2 CF a O) n -CF 2 CF 2 CH 2 -OCH=CH 2 > 
F- (CF 2 CF 2 CF a O) -CF 2 CF 2 CH 2 -OCH 2 CH=CH 2 , 
F- (CF 2 CF 2 CF 2 0) n -CF 2 CF 2 CH 2 -OCF = CF 2 , 
F- (CF 2 CF 2 CF 2 0) „-CF 2 CF 2 CH 2 -OC-CH=CH 2 , 

O 

CH 3 
I 

F- (CF 2 CF 2 CF 2 0) n -CF 2 CF 2 CH 2 -OC-C = CH 2 , 

O 

F- (CF 2 CF 2 CF 2 0) -CF 2 CF 2 CH 2 -OC-CF = CH 2 , 

O 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-OCH 2 -CH=CH 2 , 

O 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-OCH 2 CHCH 2 OCH=CH 2 , 

O O 
I 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C = 0 
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F (CF 2 CF 2 CF 2 0) D CF 2 CF 2 C-OCH 2 CH 2 OCH = CH 2 > 

O 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-0-4CH 2 -)- 4 OCH=CH 2 , 

O 

CH 3 



F (CF 2 CF 2 CF z O) D CF 2 CF 2 C-OCH 2 CHCH 2 OCC=CH 2 , 

O o o 

I 

F (CF 2 CF 2 CF 2 0) D CF 2 CF 2 C = 0 

CH, 
I 

F (CF 2 CF 2 CF 2 0) n CF 2 CF 2 C-OCH 2 CH 2 OCC = CH 2 , 

O O 

O 
II 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 CH 2 OCH 2 CHCH 2 OCCF = CH 

O 
II 

OCCF=CH 2 

o 

II 

F (CF 2 CF 2 CF 2 0) B CF 2 CF 2 CH 2 OCH 2 CHCH 2 OCCH=CH 2 , 

O 
II 

OCCH=CH 2 

CH 3 
I 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 CH 2 OCH 2 CHCH 2 OCC=CH 2 , 

O O 
II 

OCC (CH 3 ) =CH 2 
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*&m<Dm<sm*& u) : 

-eM) — fA->- (4) 

T'S5) T?5K$*U ^m^tM^ 0 . 0 1 ~ 1 0 0 ^;P%43 £Z£mfiMi& 
A^0~9 9. 99 ^Jl^-a"^ ^fi^S/^ 5 ~ 1 0 0 0 0 (D^y 

JMfcW^te— JKiS (M-6) : 

- (CX'X^CX 8 ) - 

(CX 4 X S ) a <C = 0) b (O) C -Rf (M-6) 

i&i 8 — 2 o o<£>x— ^-;i/^-g-^ty^-7^^T;w^) -efe^x, r 
fS^fcU; (1) : 

— 6CX 6 2 CF 2 CF 2 0>- (1) 

$MM!fcT*tK $f?£b<fct— jK5t (M-7) : 

- (CX^^CX 3 ) - 

I 

(C = 0) b O-R f (M-7) 

(5£4>, x 1 , x 2 , x\ RffemttS (m-6) £pgo -e^$n 

—m^, (M-8) : 
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- (CH 2 -CX 3 ) - 

(C = 0) O-R f (M— 8) 

(j^x^^r f (m-6) tmv) TT*$n*«J6*tt. 

«kD»*b<tt, — ^ (M-9) : 

- (CH 2 -CF) - 

(C = 0) O-R f (M-9) 
(55;** Rfte:£ (M-6) £.mO T?^n5iiW*5. 

arFttfr-ffe^tt©^, d^lcDfe©^Wi?^> |«E«*<z>^7y*5f: 

*mw<Dis7 y&m&mz&^xmm#&Ate&&&#~e&Q* **** 
-KMS*^-rs#«#, ■p*otW3fi©^y*Ti&fnfl5'&*^; (m) > ( 
M-i), (m-2) , (m-3) fc#mfcb#*M*inr*ntfwaR 

>y*x^i/>i4#»^ e>^s^n^*3t#i4 (a i ) 

1) : 
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fCX 15 X 16 -CX 17 ^ — 

I (Al) 

(CX^^Ohr-f-RfVZ 2 

(5£cK X 15 , X 16 , X^fcfcHS.fcfctF, X 17 «H, FSfe»CF 3 , 
hi, il, j.«0i;fcfcJ:l, Z 2 «H, FSfcBCl, Rf 5 »Mt 
1-2 0Ot7y*7;^U>^ 2-1 0 OOI-fJl/^^ 

CF 2 =CF 2 > CF 2 = CH 2 > CF 2 = CFC1 , 
CF 2 =CFCF 3 , 



CF 2 = 




, CF 2 = CFO(CF 2 ) n F , CH 2 = C(CF 3 ) 2 > 
(n : 1-5) 



CF 2 =CFH > CF 2 = CC1 2 , CF 2 =CFOCF 2 CFO-C 3 F 7 , 

CF 3 

CH 2 =CFCF 2 0(CFCF 2 0)- fr CFHCF 3 (n : 0-10) 

CF 3 

CH 2 = CF4CF 2 ->- n Z 2 (Z 2 ^(A1) tMC* n:l~10) , 

CH 2 = CHOCH 2 4CF 2 ^Z 2 (Z 2 fcfc£ (Al) n : 1-1 0) > 

CH 2 =CHOCH 2 -(CF 2 ^Z 2 (Z 2 ^ (Al) <hl§lD> n : 1-1 0) 

z.tit>7£ (ad (D^mmt, mw<D&. (m-4) , cm- 5) 
cn&«*?iio (m-2) , (m-3) y st^fafttffc-g-^ 
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x«Wj*fc2*inre#, »K«aiJ|ittM t*«^bT^f 

2) : 

- (CX l X 2 -CX 8 ) - < A2) 

I 

COO-R f 1 

(a**, X 1 , X 2 «|WlC^^^J«^0H^fe«F ; X 3 te^Dfr££:te 
HftOH, CK CH 3 , F*t»CF,;Rf l ttft«*l~20(O»ft 
zK&£« j^*^ 1 — 20 <7>a :7 y f&7j\s*rj\/£k. &MWi 2—100 ©X- 

jvm^m-r^y v mr)v*)vmtzit\t.mm. 3-20 co^y ? mr 

U— ;VST*oT, X x , X 2 . X 3 , Rf 1 ©^WK7!y*S?^ 

5£ (A 2) \Z^X, -R f l ttA#«MCtt, 

- (CH 2 ) m (CF,) B -F, 

- (CH 2 ) m (CF,) B -H, 

- (CH 2 ) m (CF 2 ) „-C 1 (TzfcVm: 1-5, n: 1-1 0088) , 
-CH (CF,) „ -CH 2 CFHCF 3 > 

- (CH,) „ (CF,) „-CF (CF,) 2 , 
-CH 2 CF (OCF 2 CF) n -F, 

CF 3 CF 3 
CF 3 CF 3 

-C-CF 3 , -CH 2 C-CF 3 

I I 

CF, CH 3 
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/CF 3 

CH 2 = CFCOCH 2 CHC * CH 2 =CFCOCH 2 -{CF 2 ^Z 4 , 

II X CF 3 II 

o o 

(Z 4 : H, F, CL n : 1—10) 

CH, 
I 

CH 2 =CFCOCH 2 C-CF 3 , CH 2 =CFCOCH 2 CH 2 ^CF 2 -)- n Z 5 , 

O CF 3 O 

(Z 5 : H, F, CL n : 1— 10) 

CH 2 = CFCOCH 2 CF(OCF 2 CFhF , 



O 



CF 



CF 



(n : 1-5) 

CH 2 = CFC-OCH 2 CF 2 (OCF 2 CF 2 -)- n F > 
li 

O 

(n : 1—30) 



CH 3 



CH 3 

I /CF 3 
CH 2 =CCCKCH 2 > TK <CF,^Z 4 , CH 2 ==CCOCH 2 CHC 

|| " " || N CF 3 

o o 

(m: I35fcte2, Z 4 :H, F. CL n : 1—10) 



CH^CHCCKCH^CF^Z 4 , CH 2 =CHCOCH 2 CHC 

O O 
(m : 1 2 , Z 4 : H, F , CL n : 1 —10) 

CH 2 =CFCO-^J>-F, CH 2 =C-CO-^^-F, CH^CHC 



XF. 
^CF. 



CF 3 
I 

CH 2 = C-COCH 2 CH 
II 

O 



o 



o 




CF. 



CF; 

CF. 



, CH 2 =C-COCH 2 -(CF 2 ^Z 



o 
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CF 3 



CF 3 




CH 2 = C-COCH 2 CH 2 -{CF 2 -)- n Z 5 , CH 2 =C- CO^Q>-F 



(Z 4 , Z 5 : H, F, CL n : 1~10) 

^n?,0^i#H ^ (M-2) , (M-3) T^n5t7y 

3) 

£ *i £ te> Sg-fb-ISra 7^$#U^d; tf-t <DWkM (DMffi^ 

5il$n5iI#fiH (A3) : 
^CX 1X X 12 — CX 13 ^ 



(^■f, X 11 , X 12 , X 13 «H^fe«F, X 14 &H, F, CF 3 , hte 
0-2, HSOSfcttl, R f 4 ^^iCl~4 oo$7y*7;^i/> 



o 



o 



(A3) 



(CX H 2 )-i — (-O )-j — R f 4 — Z 1 
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ms-oh, -ch 2 oh, -cooh, *;^>ii*#^ -S0 3 H, 

«J6^tt*C* 0 , fc#»Tfe5£ (A 3 - 1 ) : 

CF 2 0-Rf 4 -Z 1 
Rf 4 , Z 1 ^ (A3) <hHGC) 

CH 2 =CFCF 2 OCF-Z 1 , CH 2 =CFCF 2 OCFCF 2 OCF-Z 1 , 

I I 1 

CF 3 CF 3 CF 3 

CH 2 =CFCF 2 0 (CFCF 2 0) 2 CF-Z 1 , 

I I 
CF 3 CF 3 

CH 2 =CFCF 2 OCH 2 CF 2 -Z\ 

CH 2 =CFCF 2 OCH 2 CF 2 CF 2 OCF-Z 1 , 

CF 3 

CH 2 =CFCF 2 OCF 2 CF 2 OCF 2 -Z 1 , 
CH 2 =CFCF 2 0(CF 2 CF 2 0) 2 CF 2 -Z 1 

£fc5£ (A 3 -2) : 
-4CF 2 -CF4- 



(A3-2) 
6-R f 4 -Z 1 
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Rf\ Z 1 ^ (A3) tmO 

CF 2 =CFOCF 2 CFOCF 2 CF 2 CH 2 -Z 1 , 
CF 3 

CF^CFOCCF^Z 1 , CF 2 = CF04CF 2 HCH 2 -Z 1 , 
CF 2 =CFOCF 2 CF 2 OCF 2 -Z 1 , 
CF 2 = CFOCF 2 CF 2 OCF 2 CH 2 -Z 1 , 
CF 2 = CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Z 1 > 
CF 2 = CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Z 1 , 
CF 2 = CFOCF 2 CFOCF 2 CF 2 CH 2 -Z 1 , 
CF 3 

CF 2 = CFO(CF 2 HZ 1 , CF 2 = CFO(CF 2 ) 3 CH 2 -Z 1 , 

CF 2 = CFOCF 2 CF 2 OCF 2 -Z 1 , 

CF 2 =CFOCF 2 CF 2 OCF 2 CH 2 -Z\ 

CF 2 = CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Z 1 , 

CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Z 1 

CF 2 =CFCF 2 -0-Rf 4 -Z 1 , CF 2 =CF-Rf 4 ~Z X , 
CH^CH-Rf^Z 1 , CH 2 = CHO-Rf ^Z 1 
(Rf 4 t« (A3) <DRf 4 hmV) 

CF 2 =CFCF 2 OCF 2 CF 2 CF 2 -Z\ 
CF 2 =CFCF 2 OCF 2 CF 2 CF 2 CH 2 -Z\ 
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CF 2 =CFCF.OCF 2 CF-Z 1 , CF 2 =CFCF 2 OCF 2 CF-CH 2 -Z 1 , 

| I 
CF 3 CF 3 

CF 2 =CFCF 2 -Z 1 , CF 2 =CFCF 2 CH 2 -Z 1 , 

CH 2 =CHCF 2 CF 2 CH 2 CH 2 -Z 1 , CH 2 =CHCF 2 CF 2 -Z 1 . 

CH 2 =CHCF 2 CF 2 CH 2 -Z 1 , CH 2 =CHCF 2 CF 2 CF 2 CF 2 -Z 1 , 

CH 2 =CHCF 2 CF 2 CF 2 CF 2 CH 2 -Z 1 , 

CH 2 =CHO-CH 2 CF 2 CF 2 -Z\ 

CH 2 =CHOCH 2 CF 2 CF 2 CH 2 -Z 1 

t£ (A3) {^tSWfgSZ Wj^Tfe, -OH, -CH 2 OH, - 
COOH, *M>HX7TM*Wtb^, Sfc* dtlCiS (A3) <D 

mmmtt (m-4) . (m-5) T^^n^m«^> ^ (ad ^2 
©7ym&m?zmttmmvt<offimmtiL (a 4) 

(A4) : 

(CX 2 3 X 2 4 )n2 

-{(CX 19 X 20 ) nl CX^ cx 22 (cx 25 x 26 ) n3 l- 

I I (A 4) 

(o) n4 jO) n5 
^Rf 6 

(^C4>, X 19 , X 20 , X 2 3 , X 24 , X 2 5 , X 26 ^D^£fcKm/&DH 
£fc«F ; X 21 , X 22 tel^l^£^km&DH, F, C 1 ^cSCF 3 ; 
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r f 6 \zmmm i~io©t7 vmr )v^vym^tz.\t^.mm 2-100 

n3, n4> n 5 }*m CfrtttemtZ D 0 &1t\* 1 ©Sic) T^StlSfe 

-ecx 21 -cx 22 -)- 

I I 

o o 

Rf 6 

Rf 6 , X 21 , X 22 ^BUlB<h|^C) T?^^n5«ji#ifc* J »«'f& 

n§ 0 




4-CF-CF4- -(CF-CF-)- 

V 

F CF 3 

CH-CH4- 
I I 

o o 

X 

F F 



-4CF 2 -CF-CF-CF 2 ^- 
O / CF 2 



CF, CX 23 X 24 
4CF.CF CF)- 4CFCF CF*- 

ii , V / 



O CF 2 ° CFz 

\ / 
CF 2 
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-4 CF- 


CF4- 


/ 


\ 


O 


O 


\ 


/ 


CF 2 - 


CF 
1 




CF 3 



CF 2 

/ \ 

-4CX 19 X 20 -CF CFf , -4CX 19 X 20 CF-CFCF 2 f 
II II" 
CF 2 -0 CF 2 -0 

OCF 3 

4CF-C>- , 
I I 

o o 

X 

F F 

4CF 2 -Cf 
/ \ 

0 o 

1 I 

CF 2 -CF-CF 3 

CH 2 = CHOR, CH 2 =CHOCOR (R : 1 ~ 2 0 (D^Hb 

CH 2 = CHCH 2 CK CH 2 = CHCH 2 OH, 
CH 2 = CHCH 2 COOH, CH 2 = CHCH 2 B r 
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CH 2 = CHCH 2 OR (R:mm&l~2 0<Dmc&&&) . 

CH 2 = CHCH 2 OCH 2 CH 2 COOH , 

CH 2 =CHCH 2 OCH 2 CHCH 2 , CH 2 = CHCH 2 OCH 2 CHCH 2 

\ / " * II 

O OH OH 




A B CD 



(m: 0~3, A, B, C, Dte, H, F, C K COOH> CH 2 OH, 

"a. 0.0. 0.0. a 

8, M-9) iiA<D&&Gt>-&*>W&&m-&, J:IB©W^SBWi:*ra 



•i. 
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mw&* m$rm. mw&m uE\z&?xm#m$ix*%z>o 
^mm^yymm^mz^x^ n&*®M <m-6, m-7, m 

-8, M-9) *^^tbT#ttfe©T*D>'*f&¥fi:MS^Ta»f 

mz&<mmis. mm&twr z>mm£]&*&. mm®.. wmm&*tf 
mmt-rz^, ^m^iz^-oxmut^m^^cmx^^o 

* (037lfc^ 0. 0 l~5X;l/%) Tc\f^tsmMX$>-oX%^^.^W 

&<Dmmm%&®mmz&.mx%2>z.£&n>mvfc 0 sfc, mmzmm®.* 

1. 3 m/&J±lC<£oT&> 1. 3 2PiT, S&fcttl. 3 OJXF 

£T£ - ZztfX-g Z> Z. t JEiB bfc, 

S v < » i x;i/% euit»& s £ £ £W£ b v^o 
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1 0 0 0 0Ot7y*i^#T*5. «jfi#fiMJ^aT©¥^^H4l 

T?t4.5 000~2000000 0 (DmrnfrbMRX^Ztf, £?£L< 1 
0000 — 5000000, 1 00 00*61 00 0 0 00 ©fgB* 

Vie 

TU* ft3£Tf# ^ *\ ^7 ymM&&&fta>B9r*& 1.45 ^TT^§ 

8) , (M-9) *fctt«S-&#Tf*D, ( 

M-9) *6^5l^Wtt, Sift, teBtfr*tt©jSrcSFSLV>. 

Mf2, m&.&& (M-8) , (M-9) *6>fc52»&#<0»^ 
*i^i:L/T^ (A) : 

Rfi-O (0=0 -CX 6 = CH 2 (A) 

*|[2~2 0©X— ^l/^^A/T^T'b^V^^^mTJWPS) "C 
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^n%mm&&&(Dmmm&T"&z>z.£tf!fr&i<^o &&&& (m-8 
> . (m-9) &o. mmm& <a> au~9 9. 9 

x— ^;^$wr§¥*# (m) , ^ffl-r^^^fi^^^^:^^*^ 

(a) *'&%Lo-%mx (^) m&-rz>z-£x-n<bnz>o m^mt^^ti 

(b) fefcjL*)v^-mmkffiWM 
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lf^-7xy>, 2-^^-1- [4- ( j* 3^1^*0 7x-JW -2- 
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XMn^AS, ^^^-^AH, y7^^AE 

mtzE 

b) {£, ^SI^SI^UTTOJ (c) ^JPLTfe^V^ 

mm (c) ttm ^-^^ig?n^'&^io^_twb^o^> ? 
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mQ^(o^^)v^-mm.^mwM (to t3t^e©isttx*;^-« 
ym^mut&w (a) ©^i-Mt-i^i^i^^^^ 5 

X 

I 

CH 2 = C-COOR f 
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X X 
I I 

CH 2 =C-COOCH 2 CH^CF 2 ->- 8 F, CH 2 =CCOOCH 2 CH 2 -4CF 2 -HF> 

f f 

CH^C-COOCH^CFahH , CH 2 =CCOOCH 2 CF 3 , 

X X 
CH^C-COOCH^CFg^H , CH 2 =CCOOCH 2 (CF 2 -h:H > 

X CF 3 X CF 3 

CH 2 =C-COOCH , CH 2 =C-COOC-CF 3 , 
CF 3 CF 3 
X CF 3 

C H 2 = C - C OO CH 2-(C F ^ C F 

I 

CF 3 

X CF 3 CF 3 

CH 2 =C-COOCH 2 CF-<OCF 2 CF) ir OC 3 F 7 (n : 1 — 5) 

&-gmT#vfr^Mfahvxfe. i?-*-)v, hu^--;^ j-y?*- 

U l/- hm. a-7)VitTUT? U 1/- b*^«^^fclb^W— ^t£W^:: 
6 _y S ^. tl ->^-;K >>x^l/>^U:3-;K huyatfl/>^Un- 
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979 U U-bS, a-7)V^UT9 U V— YmzM.^Xtz.^W9 

JM£#l£bTte 

Rf-CH-CH 2 OH, Rf-CH 2 OCH 2 -CH-CH 2 OH 
OH OH 

(r f &mm%L i ~ 4 o (d^ y ymr)v*)vm , 

R 

I 

HOCH 2 C-COOCH 2 CH-R f 

1 J" 
CH 2 OH OH 

(r f ttKfUiR i~4o <D<&7 vmr )v^)vm^tz\^— : r)v^^ts 

HO-CH 2 -Rf'-CH 2 OH , 

HO-CH 2 CH-CH 2 -R f '-CH 2 -CHCH 2 OH , 
I ~ I 

OH OH 

HO-CH 2 C-COOCH 2 CH-R f '-CHCH 2 OC — CCH 2 OH 
I I I II I 

CH 2 OH OH OH O CH 2 OH 

(R f ' t«t 1 ~4 0 0^7 7i7Ml/>ltfc«X-f)l'^^ 
<£tr£7 ymT)^U>&, RttH 1-3 <D7)V*)V&) 
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*mwn&mz&^x. ft&3L*)i>jf-umfcm%in (to ©»* 

<fcoT3S£»#3*i*J&*» ^*7y*-**S"ftfc^lfe (a) ta-fti* (c) © 
■&Shbfcl 0 OMfigBKMbTO. 0 1~3 0llglS, ^SKlteO. 0 5 

&<D^mm {^)vm tmm (o ©^-^^&^^©^M£© 

^st^E;^ic^bxo. o 5~5 o^e;1/%> $f*b<«o. 1-20^ 
oiliM±-eWIti, &£b<&o. i~ioli^ m\z. ft 

^b<«o. 5~5S*aPTfe§. znt>tajmi&%m& (mi) bx# 
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(d) mm 

(a) ^7ym~$ U x-TM^ft^^7 y PPFFg&ftHb^ 

(b) Jgttx*;^-38«teMi&&!, 

(c) WEM, *<krX 

(d) mm 

^7?*?jWWb^« (a) :fe«fctf?£tex*;|/^-*fHEfcH&3a (b) * 

mm (d) «Ybtt^7y**Uv- (a) , gttx^M-«HflS 
HB#j£d (b) fe.fc^HKljfiCT^iOi-SS^ififd (c) , /X-f> 

£&£fMH&K (0. l/imii) a*3?3fc£ttS#»Tjgflife&*BE<, 

(d) iUTfl fct^Ltf^^WrPV;^ x^Ptay 

tov;i^^^ ; ^x?;wu-i/-h, tf;i/f>mx^;K x^;u- 
75Uk S8xf;K »Bfc:/^;k SLBfepWk ILlxfJI/, 
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HV»fJK 2 - k F H VS^xfM ^Ol^rM^J 

ifij^ -;we y y ^;i/x-x;PT-fe5=— K tf u > ^ u ^ —)V=e j x 

^— K c?yptf i/>^u p— ;us^3=-;wx— • ^^^©^d tf 1/>^U 
u-)V%mm; 2-*\*pVrJ>* z/9u*\ttJ>. *^)lTS.;*rb>, 

— ;k -rv^PAV— ;k Mfoj^a- ;v^*£#J ■; wko, 

77li©IHtbTH fctA«CH,CCl 2 F (HCFC-14 
1 b) , CF 3 CF 2 CHC 1 2 /CCl F 2 CF 2 CHC 1 Ffi^* <HC 
FC- 2 2 5) , rt—7fr*W\tt>* n—7)V*U (2-^;v^> 
7kFU77» , ^h^->-;t7MD^X 1, 3-k , Xh'J7 

p y £ © 

H(CF 2 CF 2 ^CH 2 OH (n : 1 - 3 OMm > 
F(CF 2 )- n CH 2 OH (n: 1 ~ 5 ©M^O , 
(CF 3 f 2 CHOH 
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> C1CF 2 CFC1CF 2 CFC1 2 ^Wf 5n5. 

* ttmwm e> \^ - n e> nm mm 1 1 % \z.^y ? mr )vu -iv^mm 
^(Dv^y^mm^m^ mmmt* m\zry^)vmm, -t^n- 

^JPT^-a^^^T^n-jl/^bT^ i^5 0tPi±, *f£b< 
te8 0'C£UiCD ; fc<£>T, ^7y*TftftflI^« (a) ^fflKM (c) 

H-(CF 2 CF 2 f 1 n CH 2 OH (n= 1~4<Z)S^) , 
F4CF 2 4- n CH 2 OH (n= 1 ~6 ©K^O , 
(CF 3 HCHOH 

w&mitttsi EovimmMzmxxm ^x fewt^5. 
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3 omm%miwr^>(D^m^v^o 

f$,®*(Di£mmfrmm& o . i - ? o mm%, $f£ u < & i ~ 5 o a*% 
te-&#j^£f£b^ 0 m&mzuyvit^tf^^vj* (js^f^i. 3 8) , 

m^tmM <M9r*l. 4 6) > y y{k7)VS.~yJ* (JB#r* 1 . 3 3.-1 
. 3 9) , mffimi. 4 4) , yyitU^UA (S#r 

mi. 3 6-1. 3 7) , yyfcl-bVVJ* (JB#r*l. 32-1. 34 
) , 4 5-1. 5 0) ^t^fti'Mtb 

^©SESJCit^T^IC/h^ViCltj&ta^bV^. ^fcJfcfci 1 0 0 nm 
OT, 5 0 nmTOWSUK 
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b) fc£tf/£&K«fca (o frt>f3LZ>%m& m<K) immm. 
E<Dm®.3-*)v*-mt*mm?% ^tJ;oT«^ - tare**. 

10 0mJ/cm 2 UPi±, |ifSL<S5 0 0mJ/cm 2 U, «fc 0 
$f£b<tel 0 0 0raJ/cm 2 UW, 

ytmttmz&^X'b, ^7<yM^tl (a) ©«ftfc»zM££Bfr 
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#6nfc3te«^«isn?afefer (e) i^tibTf^wcfei 
t§ 0 g*t (e) ttm mm<Dt&o, 72*))v&mm. #u#-# 

mmrn i (^77 awwwt^* n = 2 0 

^SH^MS 6 8 6©/1-7Mo^UX- t)V7)\>U— )V : 
CF 3 CF 2 CF z O (CF 2 CF 2 CF 2 0) n CF 2 CF 2 CH 2 OH 

(n^2 0) 

£18. 4g, h'JxW5>§l. lg> 1,1,1,3,3,3-^ 
^7)VitU*23r^V>l 2 5 g£tt^5 < CRT{C7K^b^o 

CH 2 =CFCOF 

©0. 84gll, 1, 1, 3, 3, 3-^U-^;^P^f ^v-l^>5 
mlK»j»bfct>©*l»l O^IAHtT^Tbfeo Sit^T? 
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mznrctkj&w* 'h-nmr^, ,9 f-nmr##t43££Xi r##t 

CH 2 = CF 

COOCH 2 CF 2 CF 2 - (OCF 2 CF 2 CF 2 ) n -OC 3 F 7 

(n=20) 

mMM l fc:fewrW#?*3 6 8 6 ©/^7;V*a# U X-f JV7^ 

CF 3 CF 2 CF 2 0 (CF 2 CF 2 CF 2 0) n CF 2 CF 2 CH 2 OH 

(n = 7) 

nzntczn&m* 'h-nmrm, is f-nmrm*wir^ 

CH 2 =CF 

COOCH 2 CF 2 CF 2 - (OCF 2 CF 2 CF 2 ) n -OC 3 F 7 

(n=7) 
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mMM 1 \Z^XW^^Ht^ 6 8 6 ©/V7J^D7j?iJI-TJV7^ 
— ;U: 

CF.CF a CF g O (CF 2 CF 2 CF 2 Q) n CF 2 CF 2 CH 2 OH 

(n%4. 5) 

CH 2 =CF 

COOCH 2 CF 2 CF 2 - (OCF 2 CF 2 CF 2 ) n -OC 3 F 7 

(n = 4. 5) 

3 0^7 y 3R^fiSBKb:-&«I n = 2 0 (D^S^) 

fi«K-*#A.fc3oomi©^^«Bgt?P7 

7X3 lC^»J 1 Xntc^y V m^mnik&W (n=20) S14. 7g, 
^■9-7*tP^^I/>8 0gfc2, 

(AIBN) 6 5mg*,k^^7"fWVt^^4 Omg^A 
tlfcft. 77X3rt^i«ilfc. 7 0*C, 30#M#£frofc^ * 

^ika&StSb/^-^ ^MfcHtttfSfctebfc. -c^S#s«f 
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mmm s t mm<D 7w 2 unr^y v m^tmtt&ya < n 

= 7) 19g, ^1j-^;^D^^^->l/>8 0g,-AIBN18mg* 

*££fx V^3S9i0^=f A#@# 1 2 . 7g£#£o 19 F-NMR##r& 
.toe I R^=W»c«kDSi^fci:"J1^7y*^<^n'fb^ (n*?7) 

3 1 7 7s u \z&&m i unr^y v mzfmaft&to ( n 

= 4. 5) ©12g, AWMo^^>l/>8 0g, AIBN18 
mg^J;^Myh»V^^2 7mg^T6 0tT7^ 

f£«fe&fT^SW©=fAJKH^l 2. 7g£#fc„ 'H-NMRM, 19 

(n = 4. 5) 
£-tfcM3 (aF-77'J l/-h©^M) 

m^a, awmaisg. ^^^^7x82 0 omi0^P77 

73(1, *\tt7)\,Jru<1V7'u\i)Va¥-79VV—Y (HFIP-a 
F7^UWM 10g, SiXff20g> A I BNOl 1 nig4o<k££ 
^ M7* hBBt'f V t^f^ 5 4mg g^MT, 6 0°CT2. 
5P#F«lft#L'fc. KlS^^^-tl->8 0 0ml 4>ta^U^ 

@#8. 3 g£#fco NMR^i^I RMlCioT, 
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mmm 5 ~ 6 & £ nvcMm 1-2 7 y m^mmt^m <dwbm^W(d 

n^nmmms^zsmmmeizM^) , t£t>mz&mi2 3$J:z£'&f8,m 
3xm^7 ym^v?- (^n^n&mn&&tftt&M2izttj&) & 

1 C^tc 

(1) ^^a^ss^s 

(2) JS#r^ (n D ) ©«I5£ 

_tfE (1) Tf^Mbfe^^^A^OV^T, T^^S^rth5rfflV>T2 St: 
T^ft5 9 0 nm<Dmz-z>^xmfct&o 

(3) ^M^CDfiiJ^ 
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1 








^ jHfyiJ 4 




cxPX.v 1 ! o 


- (CF 2 CF 2 CF 2 0) -CD 

mMvm&<D& (n) 


20 


7 


4. 5 






1. 301 
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40 
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§H«37 (#7^m^?D<t^n=2 0taF-7^'J 1/- h^CD^fi 

= 2 0) CO 2. 44g, ^7MD^f V7'D t;Jl/a - 7^D 7^ U 
V — h (HF I P-aFX^U !/— h) CO 7. 5 6 g, s\tt7)V*U* 
?*zsU>4 Og, A I BN1 0 eme^^My'bmSt^v^^- 
JI/6 5. 4mg£Atlfc^ 77X3rt^i*IilL Sf^diTF> 6 
0tT2. 5»im HCFC 2 2 5 £ 1 5 Om 1 
fee £CD^£5 0 Om 1 CD^-tf-^^S^ ^"J-7-^{il$tfc. 
dC0/J?U^r— ^f3tBU , ?-7MDA^ij->5 0gtife(c2 0 0ml 

5lDfcb8 0 ttlO^^fU fi£H#:6. 2g4#fc. 19 F 
-NMR^tff&itfl R^fcckO^y*^^^ (n^2 0) : 
HF I P-«F7^'JW h=2 : 9 8 DS 
C##f J; D 9XteSf«ft3fi« 9 2 °C nfeo 
HSifi^l 8 (<£7 yttmft{k&*Bn ^ 20toF-7?Ul/- h tCD^M 
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